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(54) BIODEGRADABLE PLASTIC CONTAINER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biodegradable 
plastic container having properties of being decomposed and 
degraded by microorganisms or the like in burying disposal 
or the like and excellent in barrier properties for oxygen and 
water vapor. 

SOLUTION: The biodegradable plastic container 1 is 
composed of a plastic container main body 10 made of a 
biodegradable material, of which the inner or the outer 
surface or both the surfaces are coated with a ceramic thin 
film 20 made of a metallic oxide such as a silicon oxide by a 
chemical vapor-phase process (CVD process). 
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* NOTICES * 



JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The biodegradability plastic envelope characterized by carrying out coating of the thin film of 
a ceramic to an outside surface or both sides among the plastic envelopes which consist of an ingredient 
which has biodegradability. 

[Claim 2] Said ceramic thin film is a biodegradability plastic envelope according to claim 1 
characterized by being metallic oxides, such as silicon oxide. 

[Claim 3] Coating of said ceramic thin film is a biodegradability plastic envelope according to claim 1 
or 2 characterized by being based on a chemistry gaseous-phase method (CVD method). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plastic envelope it has a plastic envelope and the 
outstanding gas barrier property and biodegradability in more detail about the container which has 
biodegradability. 
[0002] 

[Description of the Prior Art] Generally, since [, such as food, a chemical or an industrial supply ] it 
conveys, keeps and saves, there are some as which barrier property functions (oxygen, steam, etc.) are 
required for die object of contents protection in the container offered, and the container especially 
aiming at the mothball of food requires high barrier property. This barrier property can protect change of 
the capacity by volatilization of contents, and evaporation, or concentration, and the oxidation 
degradation by the oxygen which advances from the outside can also be prevented. Some approaches the 
degree of the barrier property of the container used as transport, storage, and an object for preservation 
is various, and gives barrier property to a plastic envelope with the class and operation of contents are 
also proposed. 

[0003] The approach of carrying out the laminating of the ingredient with sufficient barrier property as 
an approach of giving barrier property is common to the aforementioned plastic envelope, for example, 
using polyethylene resin as resin of a inner layer and an outer layer, there is a container using the 
saponification object resin of an ethylene- vinylacetate copolymer as the middle class, and this container 
is excellent in gas barrier property and steam barrier property, and since it can moreover be 
manufactured cheaply, it is used for various applications. 

[0004] There is a blow container which giving a property (biodegradability) which is decomposed into a 
container by the microorganism on the other hand while a close-up of the environmental problem 
concerning an increment, saving resources, etc. of trash in recent years is taken is studied briskly, and 
some by which Kamiichi is carried out as partly actual goods have it, for example, was fabricated 
considering the copolymerization resin of 3 -hydroxy butyrate / 3 -hydroxy VARJ rate as a raw material. 
All of these biodegradability plastic envelopes are manufactured from the ingredient disassembled by 
the microorganism, and since a container is thoroughly collapsed and disassembled by the 
microorganism even if abandoned by the nature, they can be said to be the outstanding container with 
few environmental loads. 

[0005] However, with the container which has such biodegradability, it was lacking in barrier property, 
and in the plastic envelope of the approach of compounding with the ingredient which was excellent in 
the barrier property which made the above polyethylene resin as the inside-and-outside layer, and made 
the middle class the saponification object resin of an ethylene-vinylacetate copolymer in order to raise 
barrier property, although excelled in barrier property, since there was no biodegradability, there was a 
problem in respect of an environment. 
[0006] 

[Problem(s) to be Solved by the Invention] The place which this invention solves the trouble of this 
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conventional technique, and is made into the technical problem has the property which also sets when 
abandoned in a reclamation disposal field or a nature, and is collapsed and decomposed by a 
microorganism etc., and is to offer the biodegradability plastic envelope excellent in the barrier property 
of oxygen or a steam. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem in this 
invention, by invention of claim 1, it considers as the biodegradability plastic envelope characterized by 
carrying out coating of the thin film of a ceramic to an outside surface or both sides among the plastic 
envelopes which consist of an ingredient which has biodegradability first. 

[0008] Moreover, let said ceramic thin film be the biodegradability plastic envelope according to claim 1 
characterized by being metallic oxides, such as silicon oxide, in invention of claim 2. 
[0009] Moreover, let coating of said ceramic thin film be the biodegradability plastic envelope 
according to claim 1 or 2 characterized by being based on a chemistry gaseous-phase method (CVD 
method) in invention of claim 3. 

[0010] Since the ceramic thin film which the body of a container became with the ingredient which has 
biodegradability, among those was excellent in gas barrier property by the outside surface or both sides 
is given according to above-mentioned this invention, this plastic envelope is excellent in gas barrier 
property, and while being able to acquire the shelf life which was excellent as a container which holds 
food etc., since it reclaims land after an activity and is decomposed by disposal etc. by the 
microorganism in an environment, it can consider as the biodegradability plastic envelope with which 
the environment was considered. 
[0011] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. The 
biodegradability plastic envelope of this invention is a biodegradability plastic envelope (1) with which 
coating of the ceramic thin film (20) is carried out to the outside surface of the body of a plastic 
envelope (10) which consists of an ingredient which has biodegradability as shown in the partial 
sectional side elevation of drawing 1 , and this ceramic thin film (20) is a biodegradability plastic 
envelope (1) which coats metallic oxides, such as silicon oxide, by the chemistry gaseous-phase method 
(CVD method), and is obtained. 

[0012] Coating of the above-mentioned ceramic thin film (20) may be carried out to the inner surface of 
the body of a plastic envelope (10) which consists of an ingredient which has biodegradability, or both 
sides. 

[0013] This ceramic thin film (20) is carbon films, such as metallic-oxide film, such as oxidization 
silicon, a zinc oxide, and an alumina, and diamond carbon, etc., and that thickness has Inm - desirable 
about 200nm. By coating a container with this ceramic thin film (20), gas barrier property including 
oxygen and steam barrier property can be given to a plastic envelope. Since especially the oxidization 
silicon film is dramatically excellent in gas barrier property, it is desirable. 

[0014] Moreover, the approach of coating a container front face with a ceramic thin film can be chosen 
as arbitration. Although there are wet coating methods, such as a CVD method, vacuum evaporation 
technique, the sputtering method, and spray coating, etc., it is desirable especially from considering as 
the approach of making a ceramic thin film forming using a plasma support type CVD method, and 
mass production nature and equipment costs being able to coat with this invention at low temperature 
compared with cheapness, vacuum evaporation technique, etc. by this approach. 
[0015] for example, in order to make an oxidation silicon thin film (10) form using a plasma support 
type CVD method As monomer gas, 1, 1, 3, 3, - tetramethyl disiloxane, Hexa methyl disiloxane, a vinyl 
trimethyl silane, methyl trimetoxysilane, A hexa methyl disilane, methylsilane, dimethylsilane, a 
trimethyl silane, Diethylsilane, a propyl silane, phenylsilane, vinyltriethoxysilane, Vinyltrimetoxysilane, 
a tetramethoxy silane, a tetra-ethoxy silane, It can choose from phenyl trimethoxysilane, methyl 
triethoxy silane, octamethylcyclotetrasiloxane, etc., and 1, 1, 3, 3, - tetramethyl disiloxane, hexa methyl 
disiloxane, and octamethylcyclotetrasiloxane are especially desirable. However, not the thing limited to 
these but an amino silane, a silazane, etc. can be used. 
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[0016] any of the above-mentioned gas ~ although — the above-mentioned organosilicon compound 
which is a liquid is made to evaporate, nitrogen, fluoridation carbon, etc. are suitably added to the gas 
which mixed the helium and/or the argon which are inert gas to the gas (for example, N20 and C02 
grade) which has oxygen or oxidizing power, mixed gas, or the above-mentioned mixed gas, or this, it 
introduces into the plasma-CVD vacuum-evaporationo machine with which the plastics bottle is laid, 
and the thin film which uses a silicon oxide as a principal component forms. 

[0017] Moreover, although there is especially no definition, aliphatic series polyester is used for the 
ingredient (plastics) which has the biodegradability used for the biodegradability plastic envelope (1) of 
this invention, for example, and the aliphatic series polyester produced from the microorganism which 
has a hydroxy alkanoate unit besides the resin which used the lactic acid as the principal component as 
this aliphatic series polyester, and the aliphatic series polyester by chemosynthesis are mentioned to it. 
[0018] As resin which made the above-mentioned lactic acid the subject, the lactic acid whose number 
average molecular weight is 10,000-100,000 may be desirable, and the copolymer of a lactic acid and 
hydroxy acid is sufficient as it. Moreover, lactic acids may be any of D-lactic acid, L-lactic acid, or 
those mixture. Moreover, said hydroxy acid can also use a glycolic acid or a 6-hydroxy caproic acid. 
[0019] Moreover, as aliphatic series polyester produced from the microorganism which has the above- 
mentioned hydroxy alkanoate unit, one or two mixture or more of P (3 HA) copolymer which have 
various functional groups can be used for 3-hydroxy BARIRETO, 3-hydroxy butyrate, 3-hydroxy 
KAPUROETO, 3-hydroxy heptanoate, and those side chains. Moreover, as aliphatic series polyester by 
chemosynthesis, the mixture of the resin shown by the following (** 1) of 10,000-100,000 as number 
average molecular weight, the resin shown by the following (** 2) of 25,000-70,000 as number average 
molecular weight, or those resin is sufficient. 
[0020] 
[Formula 1] 



(As for the inside m of a formula, as for polymerization degree and M, 0 or one or more numbers, and 
Rl and R2 are the alkylene groups, cyclo tubing machines, or cyclo alkylene groups of carbon numbers 
2-10, and R3 expresses JI or polyisocyanate residue) 
[0021] 
[Formula 2] 



(The inside m of a formula is polymerization degree.) Rl and R2 express the alkylene group, cyclo 
tubing machine, or cyclo alkylene group of carbon numbers 2-10. However, there may also be 
branching. 
[0022] 

[Example] Next, an example explains this invention concretely. 

<Example 1> The body of a plastic envelope with a weight [ of 32g ] and a capacity of 500ml (10) was 
fabricated by the blow molding method, using polyhydroxy butyrate / polyhydroxy VARI rate 
copolymer (3HB-3HV) as an ingredient of biodegradability. The plasma support type CVD method was 
used for the inner surface of this body of a plastic envelope (10), the oxidization silicon film of 30nm of 
average thickness was coated, and the biodegradability plastic envelope (1) was obtained. The material 
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gas used at this time was the mixed gas of hexa methyl disiloxane and oxygen, and that mixing ratio was 
1:10. 

[0023] <Example 2> The body of a plastic envelope with a weight [ of 28g ] and a capacity of 500ml 
(10) was fabricated by the drawing blow molding method using different aliphatic series polyester (the 
Showa High Polymer Co., Ltd. make, Bionolle) from the ingredient used in the example 1 . The plasma 
support type CVD method was used for the inner surface of this body of a container, the oxidization 
silicon film of 30nm of average thickness was coated, and the biodegradability plastic envelope (1) was 
obtained. The material gas used at this time was the mixed gas of hexa methyl disiloxane and oxygen, 
and that mixing ratio was 1:10. 

[0024] <Example 3> The biodegradability plastic envelope (1) was obtained by the same approach as an 
example 2 except having used polylactic acid as an ingredient which has biodegradability. 
[0025] <Example 1 of a comparison> The biodegradability plastic envelope was obtained like the 
example 1 by the body of a plastic envelope (10) fabricated in the example 1 except not giving a ceramic 
thin film. 

[0026] <Example 2 of a comparison> The biodegradability plastic envelope was obtained like the 
example 2 by the body of a plastic envelope (10) fabricated in the example 2 except not giving a ceramic 
thin film. 

[0027] <Example 3 of a comparison> The biodegradability plastic envelope was obtained like the 
example 3 by die body of a plastic envelope (10) fabricated in the example 3 except not giving a ceramic 
thin film. 

[0028] <Example 4 of a comparison> The container with a weight [ of 28g ] and a capacity of 500ml 
was fabricated by the drawing blow molding method using polyethylene terephthalate resin. It 
considered as the assessment sample, without coating the container with anything. 
[0029] In order to measure the oxygen transmittance of the plastic envelope obtained in the above- 
mentioned examples 1-3 and the examples 1-4 of a comparison by Mocon by the modern control 
company and to check the biodegradability in natural environment, the container was buried in the field 
and the weight was measured after six-month progress. Those results were shown in a table 1 . 
[0030] 
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[0031] From the above-mentioned table 1, since the ceramic thin film was formed in the inner surface of 
the body of a plastic envelope with the ingredient of biodegradability, all were excellent in gas barrier 
property, and it was collapsed and decomposed in soil, and the biodegradability plastic envelopes 
obtained in the examples 1, 2, and 3 were decreasing in number to 1 / 3 - 1/4 of the beginning (six 
months before) by weight. With the container obtained in the examples 1, 2, and 3 of a comparison to it, 
since the ceramic thin film was not given, it was what lacks in gas barrier property. The PET container 
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obtained in the example 4 of a comparison though it was natural was what there is no biodegradability 

and lacks also in oxygen barrier property. 

[0032] 

[Effect of the Invention] Since this invention is the above configuration, it has the **** effectiveness 
taken below. That is, since the ceramic thin film which was excellent in gas barrier property by the 
outside surface or both sides is given in the plastic envelope which consists of an ingredient which has 
biodegradability, while being able to acquire the shelf life which was excellent in gas barrier property 
and was excellent as a container which holds food etc., it can consider as the biodegradability plastic 
envelope which reclaims land after an activity and is disassembled by disposal etc. by the 
microorganism in an environment and with which the environment was considered. 
[0033] Therefore, this invention contains food etc. and demonstrates the outstanding shelf life and the 
practical effectiveness which was excellent as a biodegradability plastic envelope with which the 
environment was considered. 



[Translation done.] 
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